Expression of anti-K99 scFv in transgenic rice tissues and its functional characterization.
As a first step towards manufacturing functional anti-K99 single chain variable antibody fragment (scFv) in a plant system to prevent colibacillosis in neonatal calves, we investigated the feasibility of producing these antibodies in rice plants. Two scFv constructs, with or without the endoplasmic reticulum (ER) targeting KDEL sequence, were introduced into rice for either ER-retention of the recombinant antibody or its secretion. In agreement with several other published reports, extremely low-levels of scFv were produced in rice plants transformed with the construct lacking the ER-targeting sequence. Constructs containing the KDEL sequence resulted in significantly higher levels of the antibody in rice leaves. Although scFv transcripts were found in all three rice tissues analyzed, scFv protein was detected only in the leaf and embryo tissues and not in the endosperm portion of the seed. Functionality of the rice-produced scFv was tested in two in vitro assays, i.e., inhibition of K99-induced horse red blood cell agglutination and inhibition of the attachment of enterotoxigenic Escherichia coli (ETEC) to calf enterocytes. Rice-scFv was found to be functionally equivalent to anti-K99 monoclonal antibody (mAb) in both the assays. The results obtained in this investigation provide valuable information and in combination with other studies of this kind, will be helpful in devising strategies to improve production of useful recombinant proteins in the seeds.